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Individuals with syndromic intellectual disability are at increased risk of experiencing
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anxiety. Comparing prevalence estimates of anxiety will allow the identification of at-risk
groups and inform causal pathways of anxiety. No known study has explored estimates of
anxiety symptomatology and diagnosis, including specific anxiety profiles, across groups
whilst accounting for methodological quality of studies. This systematic review and metaanalysis aimed to fill this gap. Prior to review completion, methodology and analysis plans
were registered and documented in a protocol (CRD42019123561). Data from 83 papers,
involving a pooled sample of 13,708 across eight syndromes were synthesised using a
random effects model. Anxiety prevalence ranged from 9% (95% CI: 4-14) in Down
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syndrome to 73% in Rett syndrome (95% CI: 70-77). Anxiety prevalence across syndromic
intellectual disability was higher than for intellectual disability of mixed aetiology and
general population estimates. Substantial variability between syndromes identified groups at
higher risk than others. The identification of high-risk groups is crucial for early intervention,
allowing us to refine models of risk and identify divergent profiles.
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1. Introduction
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Annual health checks for people with intellectual disability (ID) are a welcome
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initiative that begins to address inequalities in health care provision experienced by this group

lP

(Robertson et al., 2014; Slowie and Martin, 2014). One challenge to delivering effective
health care for this population is the diagnosis of physical and mental health problems when
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self-report is compromised and the clinical presentation atypical (Doherty et al., 2020;
Kripke, 2018; Whittle et al., 2018). These problems can be partially mitigated when there is a
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known and elevated risk of specific physical and mental health problems associated with an
identified cause of ID. Awareness of this association enables clinicians and carers to be
vigilant for future and unidentified existing problems. The substantial literature on the
association between syndromic ID and the associated physical and mental health problems
enables the identification of risk for these problems in syndromes and so can inform
prevention, early intervention, and clinical management.
With regard to mental health problems and disorders that affect mental health, a
number of conditions are more prevalent in specific syndromes. Examples include psychosis
in 22q11.2 deletion syndrome (Chawner et al., 2019; Weisman et al., 2017), and Prader-Willi
syndrome caused by uniparental disomy (Boer et al., 2002; Soni et al., 2007), dementia
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caused by Alzheimer’s disease in Down syndrome (Hithersay et al., 2017; Rubenstein et al.,
2020) and autism in Cohen’s syndrome (Richards et al., 2015), and Tuberous Sclerosis
Complex (Vignoli et al., 2015). Importantly, there are often critical differences in the clinical
course and presentation of mental health problems and disorders that affect mental health
between those with a specific syndrome and: 1) people of typical development, 2) people
with non-syndromic ID or ID of mixed aetiology and 3) people with a different syndrome.

of

First, the age of onset and developmental trajectory can differ. For example, anxiety is

ro

evident in children with fragile X syndrome as young as 18 months old (Roberts et al., 2019a,
2019b), dementia has a significantly earlier onset in people with Down syndrome (Holland et
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al., 1998; Lautarescu et al., 2017), and an atypical developmental trajectory of autism is

re

evident in Cornelia de Lange syndrome (Cochran et al., 2019). Second, the broader domains

lP

that define diagnostic criteria can drive diagnosis differentially. For example, for attention
deficit and hyperactivity disorder (ADHD) in fragile X syndrome the domain of overactivity
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is comparatively more prominent than impulsivity whilst the opposite is true for SmithMagenis syndrome (Oliver et al., 2011), and in Cornelia de Lange syndrome two domains of
depression; pervasive low mood, and loss of interest and pleasure, are dissociated (Groves et
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al., 2019). Third, even when the criteria for a specific diagnosis such as autism spectrum
disorder are fulfilled, the profile of characteristics within domains can differ significantly. For
example, the presentation of atypical social behaviour and the presence of restricted
behaviour and interests differ between Cornelia de Lange and fragile X syndromes, and those
syndromes and non-syndromic autism (Moss et al., 2013). Finally, for a mental health
problem such as anxiety, different types of anxiety diagnosis might be more prevalent with
different co-morbidities across anxiety diagnosis evident (Crawford et al., 2017). In
combination, these differences in clinical course, presentation and trajectory indicate the
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importance for clinicians’ awareness of the association between syndromic ID and the risk
and presentation of mental health problems.
One strategy for collating syndrome sensitive information about common mental health
problems is to identify and review robust research on prevalence, course, and presentation of
these problems in different syndromes. Anxiety is one of the most common mental health
problems in the general population with lifetime prevalence estimated at 33.7%, rising to

of

52.3% when studies include subthreshold diagnosis or symptomatology (Bandelow and
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Michaelis, 2015; Bryant et al., 2008). Anxiety is often disabling, persistent and associated
with poor long-term outcomes, and a negative impact on quality-of-life, physical health,

-p

work, and social functioning (Asselmann et al., 2018; Copeland et al., 2015, 2014; Olatunji et
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al., 2007; Ormel et al., 2009; Senaratne et al., 2010). A number of studies indicate that

lP

individuals with ID are at substantially higher risk of anxiety than the general population,
with an estimated prevalence rate of 22% in comparison to 4-5% in the general population
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(Bratek et al., 2017; Einfeld et al., 2011; Green et al., 2015; James et al., 2018; Mazza et al.,
2020; Munir, 2016; Reardon et al., 2015). A review of the association between anxiety and
syndromic ID is likely to yield important information for risk, clinical presentation and aid
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diagnosis and management.

In the general population genetic risk and gene disorder-phenotype-environment

interactions are implicated in the aetiology of anxiety and increased risk of an anxiety
diagnosis (Meier and Deckert, 2019). Within the ID population, anxiety is associated with
several syndromes. For example, individuals with Williams Syndrome are at heightened risk
of experiencing anxiety (48%) when compared to the general population and individuals with
ID of heterogeneous aetiology (4% and 5% respectively (James et al., 2018; Maïano et al.,
2018; Mazza et al., 2020; Royston et al., 2017). There is also evidence of an association
between anxiety and other syndromes, such as fragile X, 22q11.2 deletion, 7q11.23
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duplication and CHARGE syndromes (Cordeiro et al., 2011; Hartshorne et al., 2017;
Stephenson et al., 2015; Velleman and Mervis, 2011). Additionally, the identification of
specific types of anxiety diagnosis across syndromes is of interest and raises the question of
differing underlying causes of anxiety across groups. For example, in fragile X and 22q11.2
deletion syndromes, the most prevalent anxiety diagnoses are social anxiety and specific
phobias (Bertrán et al., 2018; Gabis et al., 2011; Jolin et al., 2012). Noise related phobias are

of

common in Williams syndrome, whereas separation distress is often reported in individuals

ro

with 7q11.23 duplication syndrome (Abbas et al., 2016; Mervis et al., 2012; Royston et al.,
2017). High rates of obsessive-compulsive disorder (OCD) have been reported in CHARGE

-p

and Prader-Willi syndromes (Blake et al., 2005; Dykens and Shah, 2003; La Spata, 2019),

re

although there is debate about whether the presentation of OCD is similar to that seen in the

lP

general population. These different levels of specific anxiety diagnoses allude to a shared
general risk but potentially different causal pathways to type of anxiety disorder.
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The presence of anxiety in a large proportion of individuals with a specific syndrome,
where predictive characteristics often have relative stability, affords the opportunity to
determine causal pathways to anxiety (Oliver et al., 2020). The noise related phobias
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frequently reported in Williams syndrome (e.g., sounds such as sirens) for example, are
associated with hyperacusis, indicating likely classical conditioning of fear responses
(Gothelf et al., 2006; Royston et al., 2017). Conversely, current health difficulties have been
found to be predictive of broader psychopathology in Williams syndrome. These
psychological, biological mechanisms, and possible interactions, indicate the value of
examining syndrome associated genetic factors and gene disorder-phenotype-environment
interactions. Such an approach also has the potential to inform causal models of anxiety more
generally and has implications for the general population by identifying candidate genetic
risk markers for anxiety vulnerability. In Williams syndrome lower social anxiety has been
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associated with the deletion of gene, GTF2I (Dykens, 2003; Klein et al., 1990; Procyshyn et
al., 2017; Royston et al., 2017). This has broader relevance because in the general population,
variations in GTF2I are associated with social anxiety (Jabbi et al., 2015; Procyshyn et al.,
2017; Swartz et al., 2017).
It is clear therefore that anxiety is common and disabling in people with ID and that
syndromic ID appears to be associated with the clinical course and presentation of anxiety.

of

Collating and evaluating information on risk and profiles of anxiety across syndromes is

ro

likely to inform clinical practice and identify useful group contrasts for future research. To
date, one meta-analysis has investigated mental health across syndromes, reporting anxiety

-p

prevalence of 38% in 22q11.2 deletion and 42% in fragile X syndromes (Glasson et al.,
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2020). The remaining analyses focused on general psychiatric symptoms, without a focus on
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anxiety. To date, no study has investigated the prevalence of anxiety symptomatology and
diagnosis, including specific anxiety profiles, across syndromes in children and adults, while
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accounting for methodological quality.

There are significant challenges when assessing mental health within the ID population
that can impinge on the quality of research. Individuals with ID may have significant
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communication difficulties, hindering self-report (Hagopian and Jennett, 2008). Other factors
that complicate the assessment of mental health difficulties are diagnostic overshadowing, a
lack of validated measures developed specifically for individuals across varying levels of ID
and the heavy reliance on proxy report, which may lead to misattribution of behaviours
(Emerson et al., 2013; Flynn et al., 2017; Hagopian and Jennett, 2008). These challenges
mean the quality of the literature should be examined, to weight and then synthesise the
findings.
Therefore, the aim of this study is to systematically review the prevalence of anxiety
symptomatology and diagnosis, and types of anxiety across syndromes associated with ID.
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Due to identified challenges of mental health assessment in individuals with ID, studies were
included that explored anxiety symptomatology, taking an over inclusive approach to the
literature. A scoping search was used to select syndromes included in the review by
combining search terms for ID, syndrome, and anxiety in a database search.
The specific study aims were to:
1. Synthesise data from the existing literature and calculate pooled prevalence estimates

of

of anxiety symptomatology and diagnosis across syndromes, while accounting for the

ro

methodological quality of included studies

2. Complete subgroup and meta-regression analyses to explore methodological factors

-p

and their potential influence on anxiety prevalence

re

3. Compare pooled prevalence estimates across syndromes with previously reported

lP

prevalence estimates from the general population and individuals with ID of mixed

2. Methods

rn
a

aetiology
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The current study is a systematic review and meta-analysis, completed according to
PRISMA guidelines (Moher et al., 2009). Methodology and analysis details were documented
in a PROSPERO protocol prior to completion of this review (CRD42019123561).

2.1.

Scoping search

A scoping search was conducted to identify syndromes to be included in this review.
The search was completed using search terms for ID, syndrome and anxiety to provide a
‘snapshot’ of available literature (See Supplementary material). The search terms were
generated based on previous reviews (Dagnan et al., 2018; Kaur et al., 2017; Royston et al.,
2017). A syndrome was included in the review if there was at least one empirical study
identified reporting anxiety prevalence during the scoping search. The current review did not
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endeavour to explore all possible syndromes associated with ID and anxiety, and therefore
the scoping search was used to systematically narrow the review focus and ensure a
manageable synthesis of the literature was completed relating to a selection of specific
syndromes.
The scoping search was completed on Web of Science (all years, all databases) on 5th
December 2018 resulting in 1,632 papers. The full text of papers was screened to identify

of

studies where prevalence of anxiety had been reported in a sample of individuals with a

ro

syndrome associated with ID. GeneReviews; an expert-written, peer-reviewed, international
resource, was also consulted to identify any syndrome that may not have been identified in

-p

the scoping search. 31 syndromes were identified during the scoping search (see

re

Supplementary material). Although identified in the scoping search with empirical studies

lP

reporting anxiety prevalence, Williams syndrome was not included due to the completion of a
recent systematic review and meta-analysis at the time that the current review was
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conceptualised (Royston et al., 2017). GeneReviews identified Tuberous Sclerosis Complex
(TSC) as a condition associated with ID and anxiety, no further syndromes were identified.
Therefore, eight syndromes were deemed appropriate for inclusion in the current review;
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fragile X (FXS), Tuberous Sclerosis Complex (TSC), 22q11.2 deletion, Down (DS), Rett
(RS), CHARGE, 7q11.23 duplication and 3q29 deletion syndromes.

2.2.

Search strategy and selection criteria

Individual searches were completed with search terms for each syndrome and anxiety
search terms used in the scoping search (see Supplementary material). Searches were
completed on Web of Science, Ovid PsycINFO, Ovid Embase and CINAHL Plus with no
restriction on year of publication, up to mid 2019. All syndromes involve gene disorders that
were not discovered until recently (1959-2005). Syndrome search terms were selected based
on a previous meta-analysis (Richards et al., 2015). For syndromes identified in the scoping
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search not included in the previous review, search terms were selected from Genetics Home
Reference, an expert-reviewed online resource and GeneReviews was also consulted to
identify additional synonyms.
Returned papers were assessed for inclusion by GE and RR. A training phase of
screening was completed with the first 50 abstracts screened and discrepancies discussed. A
further 100 abstracts were screened, where consensus was obtained (Polanin et al., 2019).

of

Following this, the study selection process was completed with GE screening 82% (24,914)

ro

and RR screening 38% (11,594) of total papers. For stage one screening, papers were
screened by review of titles and abstracts using predefined criteria (see Table 1). In line with

-p

similar reviews, inter-rater reliability was established on 20% (6,091) of total papers, with

re

substantial agreement achieved between GE and RR (Kappa =.91) (Flynn et al., 2017; Tough

lP

et al., 2017). Where there were discrepancies regarding inclusion at stage one, an over
inclusive approach was adopted, and studies included to ensure relevant studies were not

rn
a

missed.

The full texts of articles included at stage one were screened to assess inclusion at stage
two where additional criteria were deployed (see Table 1). In line with previous reviews,
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studies were included if they reported a prevalence of anxiety symptomatology (e.g., cut off
on the Child Behaviour Checklist; Achenbach & Rescorla, 2001) or anxiety diagnosis (e.g.,
DSM/ICD criteria) (Buckles et al., 2013; Buckley et al., 2020; Green et al., 2015). At stage
two, substantial inter-rater reliability was established between GE and RR (Kappa =.73). To
resolve discrepancies of inclusion at stage two, a third reviewer (JW) was consulted, and a
consensus reached.
[insert Table 1 about here]
Following screening, GE and EP completed backward searching of reference lists of
included studies, identifying an additional 20 papers (see Figure 1).
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Data extraction and quality assessment
All studies were then evaluated against quality rating criteria adapted from a previous

meta-analysis (Royston et al., 2017; See Supplementary material). The quality rating tool was
developed by Richards et al. (2015) specifically for exploring prevalence data across
syndromes associated with ID. Literature reviews and consultation from active research
experts informed the development of the idiosyncratic quality criteria to highlight key areas

of

of methodological concern; these evaluated sample identification, confirmation of syndrome

ro

diagnosis and method of anxiety assessment. Richards et al.’s (2015) criteria were deemed
the most appropriate to assess quality of included studies due to the focus on methodological

-p

issues and key threats to validity that are specific to the genetic syndrome field. GE received

re

training from the primary author (CR) who developed the rating tool (Richards et al., 2015)

lP

to ensure the quality criteria were used as developed and intended.
There was no minimum quality rating needed for inclusion in the current meta-analysis

rn
a

to prevent large samples with valuable data being excluded and to ensure that the analysis
was a comprehensive review of available literature for each syndrome. To account for this,
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analyses were conducted to identify any potential influence of methodological quality on the
overall effect and therefore, those of poorer quality rated studies. Furthermore, 59% (49) of
studies obtained a ‘good’ rating for sample identification, suggesting the data were obtained
from representative samples.
Each study was given a rating on a scale from poor to excellent (0-3) for the three areas
of methodological concern: sample identification, confirmation of syndrome diagnosis and
method of anxiety assessment. Scores of 0 were given to studies that did not specify, report or
relied solely on parent report for the areas of interest in the quality criteria, while scores of 3
were given to studies that utilised random samples, completed genetic confirmation of
syndrome diagnosis and obtained consensus from multiple assessments of anxiety. The
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quality weighting was calculated by dividing the total quality ratings for each study by the
maximum score of nine. A traffic light colour coding system was used to visually present
quality ratings (See Supplementary material). GE quality rated all studies while EP quality
rated 26% (22) of studies, establishing substantial inter-rater reliability (Kappa=.74). The
reported number and percentage of participants experiencing anxiety were extracted from
each paper by GE and checked independently.

Data analysis

of

2.4.

ro

Data analysis was conducted utilising the meta-analysis strategy of the Centre for

-p

Applied Psychology, University of Birmingham. Analysis was calculated using the ‘Metafor’
package for R, version 3.6.2. For each study, variables were extracted (e.g., age, sex, anxiety

re

measure) with the reported anxiety prevalence, including specific anxiety profiles, to generate

lP

pooled prevalence estimates (See Supplementary material).
Decisions about inclusion of studies that reported an event rate of 0 were made on a

rn
a

case-by-case basis due to variation of study quality across syndromes. The study was either
removed from further analysis due to the likelihood of the failure to detect an effect (i.e., in

Jo
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small samples) or a continuity correction of 0.5 was added to the event rate to avoid division
by zero errors (Cheng et al., 2016; Higgins et al., 2019). The continuity correction was
applied only if the study sample size was considered to be sufficient to make a valid
estimation of anxiety prevalence. Two papers reported an event rate of 0 with sample sizes of
14 and 371; the former was removed while the latter was retained with a continuity correction
applied (Collacott et al., 1992; Way and Rojahn, 2012).
Pooled prevalence estimates were generated using a random-effects model, as opposed
to the fixed-effects model, as the former considers variation between studies and does not
assume a common effect size (Hedges and Vevea, 1998; Tufanaru et al., 2015). The qualityeffects model was implemented to account for quality ratings for each study (Barendregt et
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al., 2013; Detsky et al., 1992; Doi and Thalib, 2008). The random and quality-effects
estimates were plotted to allow comparison across syndromes (see Figure 2).
To identify influential studies impacting the overall meta-analytic effect, a Baujat chart
was used (See Supplementary material) (Baujat et al., 2002). A Baujat chart is a graphical
method used to identify studies that are heterogeneous, a ‘leave-one-out’ procedure is used to
portray the change in the overall effect when each study is removed, one at a time, against the

of

contribution of each study to the overall heterogeneity. This procedure allows us to explore

ro

how each individual study affects the overall prevalence estimate (Viechtbauer and Cheung,
2010). If omitting a study results in an effect outside the 95% CI for the meta-analytic

-p

synthesis with all studies included, then that study is deemed to have a disproportionate

re

influence on the overall effect and is removed from subsequent analysis (Steenfeldt-

lP

Kristensen et al., 2020). Higgins I2 was used as a measure of heterogeneity to explore
inconsistency between study findings (Higgins et al., 2003).
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To explore the impact of study level characteristics on anxiety prevalence, planned a
priori subgroup analyses were conducted exploring quality ratings and outcome type (i.e.,
behavioural/psychiatric report of anxiety). Outcome type was chosen as a potential moderator
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as prevalence may differ when exploring behavioural vs. psychiatric report of mental health
symptomatology in individuals with ID (Buckley et al., 2020). Reliance on psychiatric
assessment and/or diagnosis may lead to the underestimation of anxiety due to the identified
challenges when assessing individuals with ID, behavioural reports may ensure that anxiety is
not missed due to individuals not meeting psychiatric criteria (Bertelli et al., 2015). Metaregression analyses explored the impact of year of publication and sample size.

3. Results
30,417 papers were identified through database searching and 85 papers, across eight
syndromes, were included in the meta-analysis (See Figure 1; see Supplementary material).

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

13

From use of the Baujat chart, two studies were re-reviewed and subsequently excluded due to
identified bias, resulting in a final 83 papers, totalling 13,708 participants (See
Supplementary material). Characteristics for each included study are presented in the
Supplementary Material.
[insert Figure 1 about here]

3.1.

Prevalence of anxiety

of

The prevalence of anxiety ranged from 9% (95% CI 4-14) in individuals with DS to

ro

73% (95% CI 70-77) in individuals with RS (See Table 2; Figure 2). See Figures 3, 4, 5 and 6

-p

for a subset of forest plots documenting the prevalence of anxiety across FXS, 22q11.2
deletion, TSC and CHARGE syndromes respectively. The remaining forest plots are shown

re

in the Supplementary material.

lP

[insert Table 2 about here]
[insert Figure 2 about here]
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[insert Figures 3, 4, 5 and 6 about here]

No studies obtained the highest quality rating for sample identification. 15 (17.6%)
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studies obtained the highest quality rating for syndrome confirmation whilst ten (11.8%)
obtained the highest quality rating for anxiety assessment. The ‘leave-one-out’ procedure
indicated that across syndromes, no one study had a disproportionate effect on the pooled
prevalence estimates of anxiety and so all studies were retained. A marked level of
heterogeneity (Higgin’s I2=>75%) between reported prevalence rates was identified in five
syndromes, suggesting that these analyses were biased by uncontrolled or confounding
factors.

3.1.1. Subgroup analyses
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Consistent with previous literature, subgroup analyses were conducted on three
syndromes where there were ten studies or more (Richardson et al., 2019). Firstly, subgroup
analyses were conducted on the quality ratings of studies (See Supplementary material). For
22q11.2 deletion syndrome, papers rated as ‘poor’ for anxiety assessment reported
significantly lower anxiety prevalence than papers rated as ‘good’ (13% vs. 42%
respectively; p<0.0001). For DS, papers rated as ‘poor’ on sample identification reported

of

significantly higher anxiety prevalence than papers rated as ‘good’ (16% vs. 7% respectively;

ro

p=0.0532). Additionally, papers rated as ‘poor’ for anxiety assessment also reported
significantly higher anxiety prevalence than papers rated as ‘good’ for DS (9% vs. 3%

-p

respectively; p=0.0235; See Supplementary material).

re

Secondly, subgroup analyses were conducted based on outcome type. For 22q11.2

lP

deletion syndrome, behavioural reports of anxiety were significantly lower than psychiatric
reports (5% vs. 42% respectively; p<0.0001). For DS, behavioural reports of anxiety were

rn
a

significantly higher than psychiatric reports of anxiety (25% vs. 7% respectively; p=0.0011;
See Supplementary material).
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3.1.2. Meta-regression analyses

Meta-regression analyses found no significant differences in the estimated prevalence

of anxiety, except for DS where, as the number of participants increased, the estimated
prevalence of anxiety decreased (p=0.0004).

3.2.

Specific anxiety symptomatology/diagnosis prevalence
Across syndromes, there were 42 studies that also reported specific anxiety profiles.

There were eight additional studies that did not report ‘any anxiety’ prevalence but did report
specific anxiety profiles, totalling 50 studies across the eight included syndromes (See
Supplementary material). Pooled prevalence estimates ranged from 1% to 52% (See
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Supplementary material). High rates of specific phobia were evident for individuals with
fragile X, 22q11.2 deletion and 7q11.23 duplication syndromes (52%, 28%, 50%
respectively). Social anxiety was common in fragile X and 7q11.23 duplication syndromes
(28% and 51% respectively). Additionally, for FXS, physical injury fears and PTSD were
noted (37% and 32% respectively). High rates of OCD were found in CHARGE syndrome
(35%) and separation anxiety in 7q11.23 duplication syndrome (16%). Selective mutism was

of

reported in 7q11.23 duplication and Down syndrome (29% and 6% respectively) whilst panic

ro

attacks were common in 3q29 deletion syndrome (29%). A high level of heterogeneity

biased by uncontrolled or confounding factors.

-p

(Higgin’s I2=>75%) was identified in four syndromes suggesting that these analyses were

re

3.2.1. Subgroup analyses for specific anxiety symptomatology/diagnosis

lP

Only 22q11.2 deletion syndrome had a sufficient number of studies to conduct
subgroup analyses (Richardson et al., 2019). Analyses were conducted for specific phobia

rn
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(SP), social anxiety (SA), generalised anxiety (GAD), separation anxiety (SAD) and OCD.
For SP, papers rated as ‘good’ for sample identification had significantly higher anxiety
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prevalence than those rated as ‘poor’ (34% vs. 18% respectively; p=0.0045). Papers rated as
‘good’ for syndrome confirmation had significantly higher anxiety prevalence than papers
rated as ‘poor’ (31% vs. 5% respectively; p<0.0001). For GAD, papers rated as ‘good’ for
syndrome confirmation had significantly lower anxiety prevalence than papers rated as ‘poor’
(12% vs. 32% respectively; p=0.0372). For SAD, papers rated as ‘good’ for sample
identification had significantly higher anxiety prevalence than papers rated as ‘poor’ (8% vs.
4% respectively; p=0.0187). All papers reported a psychiatric prevalence of anxiety, so
analyses concerning outcome type were not conducted.

3.2.2. Meta-regression analyses for specific anxiety symptomatology/diagnosis
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There were no significant differences for meta-regression analyses concerning year of
publication and sample size on the prevalence of specific anxiety profiles in 22q11.2 deletion
syndrome (See Supplementary material).

3.3.

Comparison to general and ID population prevalence estimates
Finally, prevalence estimates for syndromes were compared to general and ID of mixed

aetiology population estimates (See Table 3). These comparison estimates report psychiatric

of

prevalence of anxiety while the current review includes studies that report the prevalence of

ro

anxiety symptomatology; therefore, it is important to apply caution when comparing

-p

prevalence rates across studies. Despite this, 80% (66) of studies in the current review
reported a psychiatric prevalence of anxiety. Additionally, where subgroup analyses were

re

completed comparing outcome type, the estimates for psychiatric prevalence of anxiety alone

aetiology populations.

lP

were still higher across syndromes than that reported for the general and ID of mixed

rn
a

In terms of specific anxiety profiles, meta-analytic studies, population-based studies, or
the most recent study with the largest sample size known to the authors were used for

Jo
u

comparison to the estimates for specific anxiety diagnoses across syndromes. FXS, 22q11.2
deletion and 7q11.23 duplication syndromes had particularly high prevalence estimates
compared to the general and ID of mixed aetiology populations (See Table 3 and
Supplementary material).
[insert table 3 about here]

4. Discussion
This is the first systematic review and meta-analytic study to document the prevalence
of anxiety and types of anxiety diagnosis across syndromes associated with ID, whilst
accounting for methodological quality of included studies. The prevalence of anxiety was
notably high in Rett (73%), 7q11.23 duplication (70%) fragile X (48%), 22q11.2 deletion
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(40%), CHARGE (37%), 3q29 deletion (19%) syndromes and Tuberous Sclerosis Complex
(14%), with the lowest prevalence in Down Syndrome (9%). It is striking that all syndrome
prevalence estimates were higher than reports from general and ID of mixed aetiology
populations (4% and 5% respectively; James et al., 2018; Maïano et al., 2018; Mazza et al.,
2020). These estimates indicate the importance of clinicians knowing the cause of ID to
inform risk of a specific, common, and treatable mental health problem.

of

There is concordance between the results of this review and meta-analysis and the

ro

results of reviews of single syndromes. Gold et al. (2018) reported that anxiety is notably
common in RS, although there are very few research studies confirming anxiety prevalence.

-p

The high prevalence reported in 7q11.23 duplication syndrome is consistent with a previous

re

review for that syndrome (Velleman and Mervis, 2011) and the prevalence estimates of 40%

lP

for 22q11.2 deletion syndrome and 48% for FXS are each consistent with previous metaanalyses for these syndromes (Glasson et al., 2020). Published estimates of prevalence rates

rn
a

for CHARGE syndrome are consistent with the 37% estimate from the current study but the
comparatively large confidence intervals indicate the need for further research (Kennert et al.,
2020; Souriau et al., 2005). Since the completion of the current study, two larger studies of

Jo
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3q29 deletion syndrome have reported a higher anxiety prevalence rate of 28% compared to
19% in the current study based on a single estimate (Pollak et al., 2019, 2020). Anxiety is a
known problem experienced by individuals with TSC, with variability depending on whether
prevalence of anxiety symptomatology or diagnosis is considered (de Vries et al., 2018).
Research investigating the prevalence of anxiety in DS is limited. However, individuals seem
to be at lower risk of mental health problems and disorders (with the exception of dementia)
than other ID groups, but at higher risk than the general population. This pattern was evident
in the current review (Dykens, 2007; Glasson et al., 2020; Vicari et al., 2013). The
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concordance between the results of this study and published reviews supports the validity of
the review methodology and meta-analytic strategy.
Similarly, for profiles of specific anxiety diagnoses, our findings are consistent with
previous literature. For FXS, specific phobia and social anxiety were common (Cordeiro et
al., 2011; Crawford et al., 2017; Ezell et al., 2019; Gabis et al., 2011; Groves et al., 2018).
For 22q11.2 deletion syndrome, specific phobia had the highest prevalence rate and OCD

of

was common in CHARGE syndrome (Bertrán et al., 2018; Blake et al., 2005; Jolin et al.,

ro

2012; La Spata, 2019). Individuals with 7q11.23 duplication syndrome experience social
anxiety, separation anxiety, specific phobia and selective mutism (Abbas et al., 2016; Mervis

-p

et al., 2012). Panic attacks may be experienced in 3q29 deletion syndrome and selective

re

mutism in Down syndrome (Pollak et al., 2019, 2020). It is striking to note the lack of

lP

research focusing on the presentation of trauma and PTSD in genetic syndrome populations.
There is evidence of increased prevalence in ID populations more generally which may be

rn
a

explained by the risk of abuse and negative life experiences that ID populations are exposed
to (Daveney et al., 2019; Dion et al., 2018). However, there is still a need for further research
focusing on assessment and intervention within ID populations more generally (Daveney et

Jo
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al., 2019; McNally et al., 2021). Changes to the conceptualisation of PTSD from DSM-IV to
DSM-5 may have impacted the studies identified in the current study, however, research has
noted the exploration of this topic as a gap in the literature. It is crucial for future studies to
explore the presentation of trauma and PTSD in genetic syndrome populations (Fjermestad et
al., 2015). Furthermore, the specific anxiety profile findings should be interpreted with
caution due to the majority of analyses (81%) including five studies or less, with studies less
likely to explore specific anxiety profiles than anxiety more generally. This could preclude
the identification of syndrome specific anxiety profiles and therefore may hinder effective
intervention development.
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However, the studies that did report specific anxiety profiles clearly indicate the
presence of specific and divergent profiles of anxiety diagnosis that allude to syndrome
associated causal pathways or gene disorder-phenotype-environment interactions that are
syndrome related. This highlights the importance of exploring environmental, cognitive,
emotional, and psychophysiological correlates of anxiety diagnoses that might indicate likely
drivers of the development and maintenance of anxiety within syndromes. Previous studies of

of

anxiety in Williams syndrome demonstrate this strategy, whereby high rates of generalised

ro

anxiety and specific phobia including noise stimuli, blood and injury are found (Gothelf et
al., 2006; Royston et al., 2017). These specific diagnoses have been linked to phenotypic

-p

features of Williams syndrome such as hyperacusis and regular medical intervention due to

re

complex physical health difficulties (Morris et al., 2020; Royston et al., 2017). For clinicians,

lP

there are implications for delivering preventative and responsive interventions that might
target specific anxiety diagnoses differentially across syndromes. For example, the treatment

rn
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of phobias differs from that for generalised anxiety; the former focuses on gradual exposure
techniques whilst the latter on cognitive-behavioural strategies (Maskey et al., 2014;
McConachie et al., 2014).
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The subgroup analyses of individual syndromes revealed that for 22q11.2 deletion

syndrome, anxiety symptomatology prevalence was significantly lower than psychiatric
prevalence while the opposite was true for DS. One interpretation of this is that relying only
on report of anxiety symptomatology for 22q11.2 deletion syndrome may underestimate
anxiety prevalence. As 22q11.2 deletion syndrome is mostly associated with moderate to
mild ID, the use of psychiatric assessment developed for the general population that relies on
DSM/ICD criteira may be more appropriate for this group, as evidenced by the majority of
included papers assessing anxiety using such criteria (94%) (De Smedt et al., 2007). For DS,
report of anxiety symptomatology was higher compared to psychiatric anxiety prevalence, as
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might be expected from missed diagnoses due to an individual not meeting diagnostic criteria
but still experiencing anxiety. However, across all DS papers, as sample size increased the
prevalence of anxiety decreased, suggesting that when more representative samples are
considered, estimates of anxiety prevalence are lower and hence more valid.
In terms of specific anxiety profiles, for specific phobia in 22q11.2 deletion syndrome,
better quality rated papers for sample identification and syndrome confirmation reported

of

significantly higher rates of anxiety prevalence than lower quality rated papers. This was also

ro

the case in terms of sample identification for separation anxiety. These findings indicate that
studies that are more representative and have implemented more robust methods to obtain

-p

syndrome confirmation appear to show higher prevalence of anxiety, increasing confidence in

re

the findings. For generalised anxiety, lower quality rated papers in terms of syndrome

lP

confirmation showed significantly higher reports of anxiety prevalence compared to higher
quality rated papers. In combination, these relationships between differences in estimates and
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quality indicate the need for more robust methods in research.
Meta-regression analyses indicated that year of publication and sample size did not
have significant impact on anxiety prevalence across syndromes with the only exception
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being sample size in DS. It is important to note that in some cases there were a small number
of papers included in the subgroup analyses and so future research would need to confirm
these findings.

The current review utilised a broad search strategy and inclusive search criteria with the
number of papers evaluated ranging from 70 in 7q11.23 duplication syndrome to 8,882 in
CHARGE syndrome, with 83 studies included in the final analysis. The scale of the selection
process enabled a comprehensive synthesis and evaluation of the quality of the literature. The
results can inform both clinical practice and potential future research strategies. It is
important to note that the current review did not endeavour to include all syndromes
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associated with ID and there were papers that reported anxiety prevalence that were not
identified in the scoping search that subsequently came to light during the individual
syndrome searches, for example, Crawford et al. (2017) reported anxiety prevalence in
Fragile X, as well as Cornelia de Lange and Rubinstein-Taybi syndromes. The decision not to
conduct a scoping review according to defined guidelines e.g., PRISMA Extension for
Scoping Reviews (PRISMA-ScR; Tricco et al., 2018) could be considered a limitation of the

of

study (Peters et al., 2015). However, the systematic application of scoping criteria used was

ro

deemed appropriate within the timeframe of the study completion to limit the search as it was
not possible to review all possible syndromes associated with ID. The study highlights

-p

variation across syndromes and the value of considering syndromic mechanisms that may

re

drive anxiety presentation across groups. Future research should focus on characterising

lP

difference in presentation and profile of anxiety, and to explore the role of genetic factors and
gene-disorder-phenotype-environment interactions within and across syndromes. This work
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will continue to inform clinicians as to the risk and type of anxiety diagnoses that might
warrant proactive assessment and intervention.
A particular lack of research was highlighted in Rett, 7q11.23 duplication, CHARGE,
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3q29 deletion and Down syndromes and TSC. Having a limited number of studies
compromises accuracy of prevalence as this enhances the effect of heterogeneity of methods,
decreasing confidence in conclusions and limiting ability to generalise findings. Striving to
delineate the phenotypic characteristics of syndromes and identifying those groups most at
risk of anxiety should be a high priority.
As noted in previous research, it was apparent in the current review that research groups
publish multiple papers that appear to include similar but not identical samples (Richards et
al., 2015). Consequently, it is not possible to avoid reporting on overlapping samples,
potentially reducing the representativeness of findings. Whilst data may be collected that
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address a number of manifestations within a particular syndrome, authors should strive to
explicitly report overlap of participants across studies to increase transparency.
The current review documented and evaluated the methods used to assess anxiety
across syndromes. Diagnostic criteria developed for the general population may not be
appropriate for individuals with ID, particularly those with moderate-profound ID (Flynn et
al., 2017). The use of criteria, such as the DSM or ICD, may underestimate anxiety in ID due

of

to the reliance on items requiring verbal response and/or the description of emotions, and

ro

atypical presentations of anxiety such as self-injurious behaviour (Bailey and Andrews,
2003). Consequently, an individual may not meet diagnostic threshold and therefore be

-p

‘counted’ within a prevalence rate but be experiencing anxiety that is impacting their quality

lP

may underestimate anxiety prevalence.

re

of life. In the current review, 66% (55) of studies used DSM/ICD criteria, and therefore rates

While the quality rating applied favoured the use of a diagnostic instrument over proxy

rn
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report, the latter may be important for exploring symptomatology not bound by diagnostic
criteria, highlighting the importance of including studies reporting the prevalence of anxiety
symptomatology (Bertelli et al., 2015). There was variation in methods of assessments across
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syndromes; In RS, studies relied exclusively on proxy reports of anxiety symptomatology, for
22q11.2 deletion syndrome, most studies used diagnostic interviews with the person,
therefore comparing prevalence rates between syndromes is difficult. It is also crucial to note
discrepancies in reports of anxiety when relying on self vs. proxy report, where studies have
indicated that diagnoses of anxiety were more frequently derived from self-report rather than
proxy report. Therefore, clinicians should be aware of this potential discrepancy and the
impact of assessment method on anxiety prevalence (Stinton et al., 2010; Stinton et al.,
2012). If an individual is unable to self-report, relying solely on proxy report of anxiety may
lead to individuals not receiving the support they require.
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Currently, there are no consensus guidelines for assessing anxiety in individuals with
ID (Flynn et al., 2017), stressing the need for the consideration of issues such as method of
assessment (observation, diagnostic interview, rating scales), who completes the assessment
(self, proxy), assessment outcome (symptoms/behaviours vs. diagnosis) and exploration of
frequency, severity and impact of anxiety to determine clinical significance. Clinicians need
to be aware of these factors when assessing mental health in ID and use multi-method

of

assessment to elucidate the clinical presentation. Researchers should strive to develop tools

ro

created and validated specifically for different groups to improve the validity of diagnosis
and prevalence estimates.

-p

The current study extends the existing evidence base highlighting the importance of

re

identifying mental health difficulties in people with ID, as recognised as a key policy priority

lP

(National Institute for Health and Care Excellence [NICE], 2016). The findings indicate that
individuals with syndromic ID are at increased risk of experiencing anxiety, in comparison to

rn
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individuals in general and ID of mixed aetiology populations. Therefore, clinicians and
professionals who support individuals with syndromes should promote early identification,
assessment, and intervention. Studies investigating anxiety prevalence are sparse for the
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majority of the included syndromes and future studies should aim to extend the current study
findings, enabling future reviews to include a larger number of studies, increasing the
generalisability of the findings to the wider syndrome populations. Additionally, the unmet
need in mental health care for individuals with ID more generally has been highlighted,
stressing the need for future research and further service provision to support these vulnerable
groups (Venville et al., 2015; Whittle et al., 2018).

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

24

Declarations
Author Contribution
GE, CO and JW conceived the study. GE, JT, CO and JW designed the study. GE and RR
selected the papers for inclusion in the study. GE, EP and LS extracted data from included
studies. GE and EP quality rated included studies. GE and CJ completed the statistical
analyses. GE and JT reviewed inclusion of studies that were identified as heterogeneous and

of

highly influential. GE wrote the drafts of the manuscript, CJ, JT, HC, CO and JW provided

ro

feedback on revisions of the draft manuscript.
Patient and Public Involement statement

-p

As this is a review study, we did not have contact with human participants and therefore

re

patient and public involvement was not applicable.

lP

Funding

This work was supported by The Baily Thomas Charitable Fund, grant number (5009-7975).

rn
a

The funders had no role in the study design, data collection, analysis and interpretation of
data, preparation of the manuscript or the decision to submit the article for publication.

Jo
u

Competing interests

Declarations of interest: none.
Patient consent for publication
As this is a review study, we did not have contact with human participants and therefore
informed consent was not applicable.
Data availability statement
Data availability is not applicable to this article as no new data were created or analysed in
this study.

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

25

References
Abbas, E., Cox, D, M., Smith, T., & Butler, M. G. (2016). The 7q11.23 Microduplication
Syndrome: A Clinical Report with Review of Literature. J Pediatr Genet, 5(3), 129-140.
https://doi.org/10.1055/s-0036-1584361
Achenbach TM, Rescorla LA. Manual for the ASEBA school-age forms & profiles: an
integrated system of multi-informant assessment. Burlington: University of Vermont,

of

Research Center for Children, Youth & Families; 2001.

ro

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). https://doi.org/10.1176/appi.books.9780890425596

-p

Asselmann, E., Wittchen, H-U., Lieb, R., & Beesdo-Baum, K. (2018).

re

Sociodemographic, clinical, and functional long-term outcomes in adolescents and young

lP

adults with mental disorders. Acta Psychiatr Scand, 137(1), 6-17.
https://doi.org/10.1111/acps.12792

rn
a

Bailey, N. M., & Andrews, T. M. (2003). Diagnostic Criteria for Psychiatric Disorders
for Use with Adults with Learning Disabilities/Mental Retardation (DC-LD) and the

Jo
u

diagnosis of anxiety disorders: a review. Journal of intellectual disability research: JIDR, 47
Suppl 1, 50–61. https://doi.org/10.1046/j.1365
Bandelow, B., & Michaelis, S. (2015). Epidemiology of anxiety disorders in the 21st

century. Dialogues Clin Neurosci, 17(3), 327-335.
Barendregt, J, J., Doi, S, A., Lee, Y, Y., Norman, R, E., & Vos, T. (2013). Metaanalysis of prevalence. J Epidemiol Community Health, 67(11), 974-978.
https://dx.doi.org/10.1136/jech-2013-203104
Baujat, B., Mahé, C., Pignon, J-P., & Hill, C. (2002). A graphical method for exploring
heterogeneity in meta-analyses: application to a meta-analysis of 65 trails. Stat Med, 21(18),
2641-2652. https://doi.org/10.1002/sim.1221.

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

26

Bertrán, M., Tagle, F, P., & Irarrázaval, M. (2018). Psychiatric manifestations of
22q11.2 deletion syndrome: a literature review. Neurologia, 33(2), 121-128.
https://doi.org/10.1016/j.nrl.2015.07.007
Bertelli, M, O., Rossi, M., Scuticchio, D., & Bianco, A. (2015). Diagnosing psychiatric
disorders in people with intellectual disabilities: issues and achievements. Adv Ment Health
Intellect Disabil, 9(5), 230-242. https://doi.org/10.1108/AMHID-05-2015-0023

of

Blake, K, D., Salem-Hartshorne, N., Daoud, M, A., & Gradstein, J. (2005). Adolescent

ro

and adult issues in CHARGE syndrome. Clin Pediatr (Phila), 44(2), 151-159.
https://doi.org/10.1177/000992280504400207

-p

Boer, H., Holland, A., Whittington, J., Butler, J., Webb, T., & Clarke, D. (2002).

re

Psychotic illness in people with Prader Willi syndrome due to chromosome 15 maternal

lP

uniparental disomy. Lancet, 359(9301), 135–136. https://doi.org/10.1016/S01406736(02)07340-3

rn
a

Bratek, A., Krysta, K., & Kucia, K. (2017). Psychiatric comorbidity in older adults with
intellectual disability. Psychiat Danub, 29(3), 590-593.
Bryant, C., Jackson, H., & Ames, D. (2008). The prevalence of anxiety in older adults:

Jo
u

methodological issues and a review of the literature. J Affect Disord, 109(3), 233-250.
https://doi.org/10.1016/j.jad.2007.11.008
Buckles, J., Luckasson, R., & Keefe, E. (2013). A Systematic Review of the Prevalence

of Psychiatric Disorders in Adults with Intellectual Disability. J Ment Health Res Intellect
Disabil, 6(3), 181-207. https://doi.org/10.1080/19315864.2011.651682
Buckley, N., Glasson, E, J., Chen, W., Epstein, A., Leonard, H., Skoss, R., Jacoby, P.,
Blackmore, A, M., Srinivasjois, R., Bourke, J., Sanders, R, J., & Downs, J. (2020).
Prevalence estimates of mental health problems in children and adolescents with intellectual

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

27

disability: A systematic review and meta-analysis. Aust N Z J Psychiatry.
https://doi/org/10.1177/0004867420924101
Chawner, S, J, R, A., Niarchou, M., Doherty, J, L., Moss, H., Owen, M, J., & van den
Bree, M, B, M. (2019). The emergence of psychotic experiences in the early adolescence of
22q11.2 deletion syndrome. Journal of Psychiatric Research, 109, 10-17.
https://doi.org/10.1016/j.jpsychires.2018.11.002

of

Cheng, J., Pullenayegum, E., Marshall, J, K., Iorio, A., & Thabane, L. (2016). Impact

ro

of including or excluding both-armed zero-event studies on using standard meta-analysis

https://doi/org/10.1136/bmjopen-2015-010983

-p

methods for rare event outcome: a simulation study. BMJ Open, 6(8): Article e010983.

re

Cochran, L., Welham, A., Oliver, C., Arshad, A., & Moss, J. F. (2019). Age-related

lP

Behavioural Change in Cornelia de Lange and Cri du Chat Syndromes: A Seven Year
Follow-up Study. Journal of autism and developmental disorders, 49(6), 2476–2487.

rn
a

https://doi.org/10.1007/s10803-019-03966-6

Collacott, R, A., Cooper, S, A., & McGrother, C. (1992). Differential Rates of
Psychiatric Disorders in Adults With Down’s Syndrome Compared With Other Mentally

Jo
u

Handicapped Adults. Br J Psychiatry, 161, 671-674. https://doi.org/10.1192/bjp.161.5.671
Copeland, W, E., Angold, A., Shanahan, L., & Costello, E, J. (2014). Longitudinal

Patterns of Anxiety From Childhood to Adulthood: The Great Smoky Mountains Study. J Am
Acad Child Adolesc Psychiatry, 53(1), 21-33. https://doi.org/10.1016/j.jaac.2013.09.017
Copeland, W, E., Wolke, D., Shanahan, L., & Costello, E, J. (2015). Adult functional
outcomes of common childhood psychiatric problems: A prospective, longitudinal study.
JAMA Psychiatry, 72(9), 892-899. https://doi/org/10.1001/jamapsychiatry.2015.0730

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

28

Cordeiro, L., Ballinger, E., Hagerman, R., & Hessl, D. (2011). Clinical assessment of
DSM-IV anxiety disorders in fragile X syndrome: prevalence and characterization. J
Neurodev Disord, 3(1), 57-67. https://doi.org/10.1007/s11689-010-9067-y
Crawford, H., Waite, J., & Oliver, C. (2017). Diverse Profiles of Anxiety Related
Disorders in Fragile X, Cornelia de Lange and Rubinstein-Taybi Syndromes. J Autism Dev
Disord, 47(12), 3728-3740. https://doi.org/10.1007/s10803-016-3015-y

of

Dagnan, D., Jackson, I., & Eastlake, L. (2018). A systematic review of cognitive

62(11), 974-991. https://doi.org/10.1111/jir.12548

ro

behavioural therapy for anxiety in adults with intellectual disabilities. J Intell Disabil Res,

-p

Daveney, J., Hassiotis, A., Katona, C., Matcham, F., & Sen, P. (2019). Ascertainment

re

and Prevalence of Post-Traumatic Stress Disorder (PTSD) in People with Intellectual

lP

Disabilities, Journal of Mental Health Research in Intellectual Disabilities, 12(3-4), 211233, DOI: 10.1080/19315864.2019.1637979

rn
a

De Smedt, B., Devriendt, K., Fryns, J-P., Vogels, A., Gewillig, M., & Swillen, A.
(2007). Intellectual abilities in a large sample of children with Velo-Cardio-Facial Syndrome:

Jo
u

an update. J Intellect Disabil Res, 51(9), 666-670. https://doi.org/10.1111/j.13652788.2007.00955.x.

Detsky, A. S., Naylor, C. D., O'Rourke, K., McGeer, A. J., & L'Abbé, K. A. (1992).

Incorporating variations in the quality of individual randomized trials into metaanalysis. Journal of clinical epidemiology, 45(3), 255–265. https://doi.org/10.1016/08954356(92)90085-2
de Vries, P, J., Wilde, L., de Vries, M, C., Moavero, R., Pearson, D, A., & Curatolo, P.
(2018). A clinical update on tuberous sclerosis complex-associated neuropsychiatric disorders
(TAND). Am J Med Genet C Semin Med Genet, 178(3), 309-320.
https://doi.org/10.1002/ajmg.c.31637

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

29

Dion, J., Paquette, G., Tremblay, K. N., Collin-Vézina, D., & Chabot, M. (2018). Child
Maltreatment Among Children With Intellectual Disability in the Canadian Incidence
Study. American journal on intellectual and developmental disabilities, 123(2), 176–188.
https://doi.org/10.1352/1944-7558-123.2.176
Doherty, A, J., Atherton, H., Boland, P., Hastings, R., Hives, L., Hood, K., JamesJenkinson, L., Leavey, R., Randell, E., Reed, J., Taggart, L., Wilson, N., & Chauhan, U.

of

(2020). Barriers and facilitators to primary health care for people with intellectual disabilities

ro

and/or autism: an integrative review. BJGP Open, 4(3).
https://doi.org/10.3399/bjgpopen20X101030

-p

Doi, S. A., & Thalib, L. (2008). A quality-effects model for meta-

re

analysis. Epidemiology (Cambridge, Mass.), 19(1), 94–100.

lP

https://doi.org/10.1097/EDE.0b013e31815c24e7

Dykens, E, M. (2003). Anxiety, fears, and phobias in persons with Williams syndrome.

rn
a

Dev Neuropsychol, 23(1-2), 291-316. https://doi.org/10.1080/87565641.2003.9651896
Dykens, E., & Shah, B. (2003). Psychiatric Disorders in Prader-Willi Syndrome:
Epidemiology and Management. CNS Drugs, 17, 167-178. https://doi.org/10.2165/00023210-

Jo
u

200317030-00003

Dykens, E, M. (2007). Psychiatric and behavioral disorders in persons with Down

syndrome. Ment Retard Dev Disabil Res Rev, 13(3), 272-278.
https://doi.org/10.1002/mrdd.20159
Einfeld, S, L., Ellis, L, A., & Emerson, E. (2011). Comorbidity of intellectual disability
and mental disorder in children and adolescents: a systematic review. J Intellect Dev Disabil,
36(2), 137-143. https://doi.org/10.1080/13668250.2011.572548

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

30

Emerson, E., Felce, D., & Stancliffe, R, J. (2013). Issues concerning self-report data
and population-based data sets involving people with intellectual disabilities. Intellect Dev
Disabil, 51(5), 333-348. https://doi.org/10.1352/1934-9556-51.5.333
Erskine, H, E., Baxter, A, J., Patton, G., Moffitt, T, E., Patel, V., Whiteford, H, A., &
Scott, J, G. (2017). The global coverage of prevalence data for mental disorders in children
and adolescents. Epidemiol Psychiatr Sci, 26(4), 395-402.

of

https://doi.org/10.1017/S2045796015001158

ro

Ezell, J., Hogan, A., Fairchild, A., Hills, K., Klusek, J., Abbeduto, L., & Roberts, J.
(2019). Prevalence and Predictors of Anxiety Disorders in Adolescent and Adult Males with

re

https://doi.org/10.1007/s10803-018-3804-6

-p

Autism Spectrum Disorder and Fragile X Syndrome. J Autism Dev Disord, 49(3), 1131-1141.

lP

Fjermestad, K, W., Vatne, T, M., & Gjone, H. (2015). Cognitive behavioral therapy for
adolescents with 22q11.2 deletion syndrome. Adv Ment Health Intellect Disabil, 9(1), 30-39.

rn
a

https://doi.org/10.1108/AMHID-05-2014-0017
Flynn, S., Vereenooghe, L., Hastings, R, P., Adams, D., Cooper, S-A., Gore, N.,
Hatton, C., Hood, K., Jahoda, A., Langdon, P E., McNamara, R., Oliver, C., Roy, A., Totskia,

Jo
u

V., & Waite, J. (2017). Measurement tools for mental health problems and mental well-being
in people with severe or profound intellectual disabilities: A systematic review. Clin Psychol
Rev, 57, 32-44. https://doi.org/10.1016/j.cpr.2017.08.006
Gabis, L, V., Baruch, Y, K., Jokel, A., & Raz, R. (2011). Psychiatric and autistic
comorbidity in fragile X syndrome across ages. J Child Neurol, 26(8), 940-948.
https://doi.org/10.1177/0883073810395937
Glasson, E, J., Buckley, N., Chen, W., Leonard, H., Epstein, A., Skoss, R., Jacoby, P.,
Blackmore, A M., Bourke, J., & Downs, J. (2020). Systematic Review and Meta-Analysis:
Mental Health in Children with Neurogenetic Disorders Associated with Intellectual

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

31

Disability. J Am Acad Child Adolesc Psychiatry, 59(9), 1036-1048.
https://doi.org/10.1016/j.jaac.2020.01.006
Gold, W, A., Krishnarajy, R., Ellaway, C., & Christodoulou, J. (2018). Rett Syndrome:
A Genetic Update and Clinical Review Focusing on Comorbidities. ACS Chem Neurosci,
9(2), 167-176. https://doi.org/10.1021/acschemneuro.7b00346
Gothelf, D., Farber, N., Raveh, E., Apter, A., & Attias, J. (2006). Hyperacusis in

of

Williams syndrome: characteristics and associated neuroaudiologic

https://doi.org/10.1212/01.wnl.0000196643.35395.5f

ro

abnormalities. Neurology, 66(3), 390–395.

-p

Green, S, A., Berkovits, L, D., & Baker, B, L. (2015). Symptoms and development of

re

anxiety in children with or without intellectual disability. J Clin Child Adolesc Psychol,

lP

44(1), 137-144. https://doi.org/10.1080/15374416.2013.873979
Groves, L., Crawford, H., Moss, J., Royston, R., Waite, J., Bradley, L., Thomas, A.,

rn
a

Moss, K., & Oliver, C. (2018). The prevalence and profile of anxiety disorders in Cornelia de
Lange and Fragile X syndromes. J Intellect Disabil Res, 62(8), 667.

Jo
u

https://doi.org/10.1111/jir.12511

Groves, L., Moss, J., Crawford, H., Nelson, L., Stinton, C., Singla, G., & Oliver, C.

(2019). Lifespan trajectory of affect in Cornelia de Lange syndrome: towards a
neurobiological hypothesis. Journal of Neurodevelopmental Disorders, 11, 6.
https://doi.org/10.1186/s11689-019-9269-x
Hagopian, L, P., & Jennett, H, K. (2008). Behavioral Assessment and Treatment of
Anxiety in Individuals with Intellectual Disabilities and Autism. J Dev Phys Disabil, 20(5),
467-483. https://doi.org/10.1007/s10882-008-9114-8

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

32

Hartshorne, T, S., Stratton, K, K., Brown, D., Madhavan-Brown, S., Schmittel, M. C.
(2017). Behavior in CHARGE syndrome. Am J Med Genet C Semin Med Genet, 175(4), 431438. https://doi.org/10.1002/ajmg.c.31588
Hedges, L. V., & Vevea, J. L. (1998). Fixed- and Random-Effects Models in MetaAnalysis. Psychological Methods, 3(4), 486-504. https://doi.org/10.1037/1082-989X.3.4.486
Higgins, J, P, T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M, J., & Welch,

of

V, A. (2019). Cochrane Handbook for Systematic Reviews of Interventions (2nd ed.). John

ro

Wiley & Sons. https://training.cochrane.org/cochrane-handbook-systematic-reviewsinterventions#how-to-access

-p

Higgins, J, P, T., Thompson, S, G., Deeks, J, J., & Altman, D, G. (2003). Measuring

re

inconsistency in meta-analyses. BMJ, 327(7414), 557-560.

lP

https://doi.org/10.1136/bmj.327.7414.557

Hithersay, R., Hamburg, S., Knight, B., & Strydom, A. (2017). Cognitive decline and

rn
a

dementia in Down syndrome. Current opinion in psychiatry, 30(2), 102–107.
https://doi.org/10.1097/YCO.0000000000000307

Jo
u

Holland, A. J., Hon, J., Huppert, F. A., Stevens, F., & Watson, P. (1998). Populationbased study of the prevalence and presentation of dementia in adults with Down's
syndrome. The British journal of psychiatry: the journal of mental science, 172, 493–498.
https://doi.org/10.1192/bjp.172.6.493
Hove, O., & Havik, O, E. (2008). Mental Disorders and Problem Behavior in a
Community Sample of Adults with Intellectual Disability: Three-month prevalence and
comorbidity. Journal of Mental Health Research in Intellectual Disabilities, 1(4), 223-237.
https://doi.org/10.1080/19315860802269198
Jabbi, M., Chen, Q., Turner, N., Kohn, P., White, M., Kippenhan, J, S., Dickinson, D.,
Kolachana, B., Mattay, V., Weinberger, D, R., & Berman, K F. (2015). Variation in the

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

33

Williams syndrome GTF2I gene and anxiety proneness interactively affect prefrontal cortical
response to aversive stimuli. Transl Psychiatry, 5(8): Article e622.
https://doi.org/10.1038/tp.2015.98.
James, S, L., Abate, D., Abate, K, H., Abay, S, M., Abbafati, C., Abbasi, N.,
Abbastabar, H., Abd-Allah, F., Abdela, J., Abdelalim, A., Abdollahpour, I., Abdulkader, R,
S., Abebe, Z., Abera S, F., Abil, O, Z., Abraha, H, N., Abu-Raddad, L, J., Abu-Rmeileh, N,

of

M, E., Accrombessi, M, M, K., et al. (2018). GBD 2017 Disease and Injury Incidence and

ro

Prevalence Collaborators. Global, regional, and national incidence, prevalence, and years
lived with disability for 354 diseases and injuries for 195 countries and territories, 1990-

-p

2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet,

re

392(10159), 1789-1858. https://doi.org/10.1016/S0140-6736(18)32279-7

lP

Jolin, E, M., Weller, R, A., & Weller, E, B. (2012). Occurrence of affective disorders
compared to other psychiatric disorders in children and adolescents with 22q11.2 deletion

rn
a

syndrome. J Affect Disord, 136(3), 222-228. https://doi.org/10.1016/j.jad.2010.11.025
Kaur, Y., de Souza, R, J., Gibson, W, T., & Meyre, D. (2017). A Systematic Review of

Jo
u

Genetic Syndromes with Obesity. Obes Rev, 18(6) 603-634.
https://doi.org/10.1111/obr.12531
Kennert, B, A., Harshorne, T, S., Kanouse, S., & Johnson, C. (2020). Parent survey of

sleep problems among children with CHARGE syndrome. Res Dev Disabil, 101.
https://doi.org/10.1016/j.ridd.2020.103614
Klein, A, J., Armstrong, B, L., Greer, M, K., & Brown, F, R. (1990). Hyperacusis and
Otitis Media in Individuals with Williams Syndrome. J Speech Hear Res, 55(2), 339-344.
https://doi.org/10.1044/jshd.5502.339
Koenen, K, C., Ratanatharathorn, A., Ng, L., McLaughlin, K, A., Bromet, E, J., Stein,
D, J., Karam, E, G., Ruscio, A, M., Benjet, C., Scott, K., Atwoli, L., Petukhova, M., Lim, C,

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

34

C, W., Aguilar-Gaxiola, S., Al-Hamzawi, A., Alonson, J., Bunting, B., Ciutan, M., de
Girolamo, G.,… Kessler, R. C. (2017). Posttraumatic stress disorder in the World Mental
Health Surveys. Psychol Med, 47(13), 2260-2274.
https://doi.org/10.1017/S0033291717000708
Kripke, C. (2018). Adults with Developmental Disabilities: A Comprehensive
Approach to Medical Care. American Family Physician, 97(10), 649-656.

of

La Spata, M, G. (2019). Assessment and Intervention for Individuals with CHARGE

ro

Syndrome. J Health Serv Psychol, 45(2), 58-64.

Lautarescu, B. A., Holland, A. J., & Zaman, S. H. (2017). The Early Presentation of

-p

Dementia in People with Down Syndrome: A Systematic Review of Longitudinal

re

Studies. Neuropsychology review, 27(1), 31–45. https://doi.org/10.1007/s11065-017-9341-9

lP

Maïano, C., Coutu, S., Tracey, D., Bouchard, S., Lepage, G., Morin, A, J, S., &
Moullec, G. (2018). Prevalence of anxiety and depressive disorders among youth with

rn
a

intellectual disabilities: A systematic review and meta-analysis. J Affect Disord, 236, 230242. https://doi.org/10.1016/j.jad.2018.04.029

Jo
u

Maskey, M., Lowry, J., Rodgers, J., McConachie, H., & Parr, J. R. (2014). Reducing
specific phobia/fear in young people with autism spectrum disorders (ASDs) through a virtual
reality environment intervention. PloS one, 9(7), e100374.
https://doi.org/10.1371/journal.pone.0100374
Mazza, M, G., Rossetti, A., Crespi, G., & Clerici, M. (2020). Prevalence of cooccurring psychiatric disorders in adults and adolescents with intellectual disability: A
systematic review and meta-analysis. J Appl Res Intellect Disabil, 33(2), 126-138.
https://doi.org/10.1111/jar.12654
McConachie, H., McLaughlin, E., Grahame, V., Taylor, H., Honey, E., Tavernor, L.,
Rodgers, J., Freeston, M., Hemm, C., Steen, N., & Le Couteur, A. (2014). Group therapy for

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

35

anxiety in children with autism spectrum disorder. Autism: the international journal of
research and practice, 18(6), 723–732. https://doi.org/10.1177/1362361313488839
McNally, P., Taggart, L., & Shevlin, M. (2021). Trauma experiences of people with an
intellectual disability and their implications: A scoping review. Journal of Applied Research
in Intellectual Disabilities, 34(4), 927-949. https://doi.org/10.1111/jar.12872
Meier, S, M., & Deckert, J. (2019). Genetics of Anxiety Disorders. Curr Psychiatry

of

Rep, 21. https://doi.org/10.1007/s11920-019-1002-7

ro

Mervis, C, B., Dida, J., Lam, E., Crawford-Zelli, N, A., Young, E, J., Henderson, D, R.,
Onay, T., Morris, C, A., Woodruff-Borden, J., Yeomans, J., & Osborne, L, R. (2012).

-p

Duplication of GTF2I Results in Separation Anxiety in Mice and Humans. Am J Hum Genet,

re

90(6), 1064-1670. https://doi.org/10.1016/j.ajhg.2012.04.012

lP

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group (2009).
Preferred reporting items for systematic reviews and meta-analyses: the PRISMA

rn
a

statement. PLoS medicine, 6(7), e1000097. https://doi.org/10.1371/journal.pmed.1000097
Morris, C. A., Braddock, S. R., & COUNCIL ON GENETICS (2020). Health Care

Jo
u

Supervision for Children With Williams Syndrome. Pediatrics, 145(2), e20193761.
https://doi.org/10.1542/peds.2019-3761
Moss, J., Oliver, C., Nelson, L., Richards, C., & Hall, S. (2013). Delineating the profile

of autism spectrum disorder characteristics in Cornelia de Lange and Fragile X
syndromes. American journal on intellectual and developmental disabilities, 118(1), 55–73.
https://doi.org/10.1352/1944-7558-118.1.55
Munir, K, M. (2016). The co-occurrence of mental disorders in children and
adolescents with intellectual disability/intellectual developmental disorder. Curr Opin
Psychiatry, 29(2), 95-102. https://doi.org/10.1097/YCO.0000000000000236

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

36

National Institute for Health and Care Excellence [NICE]. (2016). Mental health
problems in people with learning disabilities: prevention, assessment and management
[NICE Guideline No. 54]. https://www.nice.org.uk/guidance/ng54
Olatunji, B, O., Cisler, J, M., & Tolin, D, F. (2007). Quality of life in the anxiety
disorders: a meta-analytic review. Clin Psychol Rev, 27(5), 572-581.
https://doi.org/10.1016/j.cpr.2007.01.015

of

Oliver, C., Berg, K., Moss, J., Arron, K., & Burbidge, C. (2011). Delineation of

ro

behavioral phenotypes in genetic syndromes: characteristics of autism spectrum disorder,

https://doi.org/10.1007/s10803-010-1125-5

-p

affect and hyperactivity. Journal of autism and developmental disorders, 41(8), 1019–1032.

re

Oliver, C., Adams, D., Allen, D., Crawford, H., Heald, M., Moss, J., Richards, C.,

lP

Waite, J., Welham, A., Wilde, L., & Woodcock, K. (2020). The behaviour and wellbeing of
children and adults with severe intellectual disability and complex needs: the Be-Well

rn
a

checklist for carers and professionals. Pediatrics and Child Health, 30(12), 416-424.
https://doi.org/10.1016/j.paed.2020.09.003

Jo
u

Ormel, J., Petukhova, M., & Chatterji, S., Aguilar-Gaxiola, S., Alonson, J.,
Angermeyer, M, C., Bromet, E, J., Burger, H., Demyttenaere, K., de Girolamo, G., Haro, J,
M., Hwang, I., Karam, E., Kawakami, N., Lepine, J, P., Medina-Mora, M, E., Posada-Villa,
J., Sampson, N., Scott, K.,…Kessler, R. C. (2009). Disability and treatment of specific
mental and physical disorders across the world: Results from the WHO Word Mental Health
Surveys. Br J Psychiatry, 192(5), 368-375. https://doi.org/10.1192/bjp.bp.107.039107
Peters, M. D., Godfrey, C. M., Khalil, H., McInerney, P., Parker, D., & Soares, C. B.
(2015). Guidance for conducting systematic scoping reviews. International journal of
evidence-based healthcare, 13(3), 141–146. https://doi.org/10.1097/XEB.0000000000000050

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

37

Polanin, J, R., Pigott, T, D., Espelage, D, L., & Grotpeter, J, K. (2019). Best practice
guidelines for abstract screening large-evidence systematic reviews and meta-analyses. Res
Synth Methods, 10(3), 330-342. https://doi.org/10.1002/jrsm.1354
Pollak, R, M., Murphy, M, M., Epstein, M, P., Zwick, M, E., Klaiman, C., Saulnier, C,
A., Emory 3q29 Project., & Mulle, J, G. (2019). Neuropsychiatric phenotypes and a distinct
constellation of ASD features in 3q29 deletion syndrome: results from the 3q29 registry. Mol

of

Autism, 10, 30. https://doi.org/10.1186/s13229-019-0281-5

ro

Pollak, R, M., Zinsmeister, M, C., Murphy, M, M., Zwick, M, E., Emory 3q29 Project.,
& Mulle, J, G. (2020). New phenotypes associated with 3q29 duplication syndrome: Results

-p

from the 3q29 registry. Am J Med Genet A, 182(5), 1152-1166.

re

https://doi.org/10.1002/ajmg.a.61540

lP

Procyshyn, T, L., Spence, J., Read, S., Watson, N, V., & Crespi, B, J. (2017). The
Williams syndrome prosociality gene GTF2I mediates oxytocin reactivity and social anxiety

rn
a

in a healthy population. Biol Lett, 13(4). https://doi.org/10.1098/rsbl.2017.0051
Reardon, T. C., Gray, K. M., & Melvin, G. A. (2015). Anxiety disorders in children
and adolescents with intellectual disability: Prevalence and assessment. Research in

Jo
u

developmental disabilities, 36C, 175–190. https://doi.org/10.1016/j.ridd.2014.10.007
Reed, V., & Witthcen, H, U. (1998). DSM-IV panic attacks and panic disorder in a

community sample of adolescents and young adults: how specific are panic attacks? J
Psychiatr Res, 32(6), 335-345. https://doi.org/10.1016/s0022-3956(98)00014-4
Reid, K, A., Smiley, E., & Cooper, S-A. (2011). Prevalence and associations of anxiety
disorders in adults with intellectual disabilities. J Intellect Disabil Res, 55(2), 172-181.
https://doi.org/10.1111/j.1365-2788.2010.01360.x

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

38

Richards, C., Jones, C., Groves, L., Moss, J., & Oliver, C. (2015). Prevalence of autism
spectrum disorder phenomenology in genetic disorders: a systematic review and metaanalysis. Lancet Psychiatry, 2(10), 909-916. https://doi.org/10.1016/S2215-0366(15)00376-4
Richardson, M., Garner, P., & Donegan, S. (2019). Interpretation of subgroup analyses
in systematic reviews: A tutorial. Clin Epidemiology Glob Health, 7(2), 192-198.
https://doi.org/10.1016/j.cegh.2018.05.005

of

Roberts, J. E., Crawford, H., Will, E. A., Hogan, A. L., McQuillin, S., Tonnsen, B. L.,

ro

O'Connor, S., Roberts, D. A., & Brewe, A. M. (2019a). Infant Social Avoidance Predicts
Autism but Not Anxiety in Fragile X Syndrome. Frontiers in psychiatry, 10, 199.

-p

https://doi.org/10.3389/fpsyt.2019.00199

re

Roberts, J., Crawford, H., Hogan, A. L., Fairchild, A., Tonnsen, B., Brewe, A.,

lP

O'Connor, S., Roberts, D. A., & Abbeduto, L. (2019b). Social Avoidance Emerges in Infancy
and Persists into Adulthood in Fragile X Syndrome. Journal of autism and developmental

rn
a

disorders, 49(9), 3753–3766. https://doi.org/10.1007/s10803-019-04051-8
Robertson, J., Hatton, C., Emerson, E., & Baines, S. (2014). The impact of health
checks for people with intellectual disabilities: An updated systematic review of evidence.

Jo
u

Research in Developmental Disabilities, 35(10), 2450-2462.
https://doi.org/10.1016/j.ridd.2014.06.007
Roest, A, M., de Vries, Y, A., Lim, C, C, W., Wittchen, H-U., Stein, D, J., Adamowski,

T., Al-Hamzawi, A., Bromet, E, J., Viana, M, C., de Girolamo, G., Demyttenaere, K.,
Florescu, S., Gureje, O., Haro, J, M., Hu, C., Karama, E, G., Caldas-de-Almeida, J, M.,
Kawakami, N., Lépine, J, P.,… de Jonge, P. (2019). A comparison of DSM-5 and DSM-IV
agoraphobia in the World Mental Health Surveys. Depress Anxiety, 36(6), 499-510.
https://doi.org/10.1002/da.22885

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

39

Royston, R., Howlin, P., Waite, J., & Oliver, C. (2017). Anxiety Disorders in Williams
Syndrome Contrasted with Intellectual Disability and the General Population: A Systematic
Review and Meta-Analysis. J Autism Dev Disord, 47(12), 3765-3777.
https://doi.org/10.1007/s10803-016-2909-z
Rubenstein, E., Hartley, S., & Bishop, L. (2020). Epidemiology of Dementia and
Alzheimer Disease in Individuals with Down Syndrome. JAMA Neurol, 77(2), 262-264.

of

https://doi.org/10.1001/jamaneurol.2019.3666

ro

Ruscio, A, M., Stein, D, J., Chiu, W, T., & Kessler, R, C. (2010). The epidemiology of
obsessive-compulsive disorder in the National Comorbidity Survey Replication. Mol

-p

Psychiatry, 15(1), 53-63. https://doi.org/10.1038/mp.2008.94

re

Ruscio, A, M., Hallion, L, S., Lim, C, C, W., Aguilar-Gaxiola, S., Al-Hamzawi, A.,

lP

Alonson, J., Andrade, L, H., Borges, G., Bromet, E, J., Bunting, B., Caldas de Almeida, J,
M., Demyttenaere, K., Florescu, S., de Girolamo, G., Gureje, O., Haro, J, M., He, Y., Hinkov,

rn
a

H., Hu, C.,…Scott, K. M. (2017). Cross-sectional comparison of the epidemiology of DSM-5
Generalised Anxiety Disorder across the globe. JAMA Psychiatry, 74(5), 465-475.

Jo
u

https://doi.org/10.1001/jamapsychiatry.2017.0056
Sadler, K., Vizard, T., Ford, T., Goodman, A., & Goodman, R. (2018). Mental health of

children and young people in England, 2017. NHS Digital. https://digital.nhs.uk/data-andinformation/publications/statistical/mental-health-of-children-and-young-people-inengland/2017/2017
Schützwohl, M., Koch, A., Koslowski, N., Puschner, B., Voss, E., Salize, H, J.,
Pfennig, A., & Vogel, A. (2016). Mental illness, problem behaviour, needs and service use in
adults with intellectual disability. Soc Psychiatry Psychiatr Epidemiol, 51(5), 767-776.
https://doi.org/10.1007/s00127-016-1197-4

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

40

Senaratne, R., Van Ameringen, M., Mancini, C., & Patterson, B. (2010). The Burden of
Anxiety Disorders on the Family. J Nerv Ment Dis, 198(12), 876-880.
https://doi.org/10.1097/NMD.0b013e3181fe7450
Slowie, D., & Martin, G. (2014). Narrowing the health inequality gap by annual health
checks for patients with intellectual disability. British Journal of General Practice, 64(619),
101-102. https://doi.org/10.3399/bjgp14X677293

of

Soni, S., Whittington, J., Holland, A. J., Webb, T., Maina, E., Boer, H., & Clarke, D.

ro

(2007). The course and outcome of psychiatric illness in people with Prader-Willi syndrome:
implications for management and treatment. Journal of intellectual disability research:

-p

JIDR, 51(Pt 1), 32–42. https://doi.org/10.1111/j.1365-2788.2006.00895.x

re

Sharkey, L., & McNicholas, F. (2012). Selective Mutism: A prevalence study of

lP

primary school children in the Republic of Ireland. Ir J Psychol Med, 29(1), 36-40.
https://doi.org/10.1017/S0790966700017596

rn
a

Silove, D., Alonso, J., Bromet, E., Gruber, M., Sampson, N., Scott, K., Andrade, L.,
Benjet, C., Caldas de Almeida, J, M., de Girolamo, G., de Jonge, P., Demyttenaere, K.,

Jo
u

Fieastas, F., Florescu, S., Gureje, O., He, Y., Karam, E., Lepine, J-P, Murphy, S.,…Kessler,
R. C. (2015). Pediatric-onset and adult-onset Separation Anxiety Disorder across countries in
the World Mental Health Survey. Am J Psychiatry, 172(7), 647-656.
https://doi.org/10.1176/appi.ajp.2015.14091185
Souriau, J., Gimenes, M., Blouin, C., Benbrik, I., Benbrik, E., Churakowskyi, A., &
Churakowskyi, B. (2005). CHARGE syndrome: Developmental and behavioural data. Am J
Med Genet A, 133A(3), 278-281. https://doi.org/10.1002/ajmg.a.30549
Steenfeldt-Kristensen, C., Jones, C. A., & Richards, C. (2020). The Prevalence of Selfinjurious Behaviour in Autism: A Meta-analytic Study. Journal of autism and developmental
disorders, 50(11), 3857–3873. https://doi.org/10.1007/s10803-020-04443-1

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

41

Stein, D, J., Lim, C, C, W., Roest, A, M., de Jonge, R., Aguilar-Gaxiola, S., AlHamzawi, A., Alonson, J., Benjet, C., Bromet, E, J., Bruffaerts, R., de Girolamo, G.,
Florescu, S., Gureje, O., Haro, J, M., Harris, M, G., He, Y., Hinkov, H., Horiguchi, I., Hu, c.,
Karam, A.,…Scott, K. M. (2017). The cross-national epidemiology of social anxiety disorder:
Data from the World Mental Health Survey Initative. BMC Med, 15, Article number: 143.
https://doi.org/10.1186/s12916-017-0889-2

of

Stinton, C., Elison, S., & Howlin, P. (2010). Mental health problems in adults with

ro

Williams syndrome. American journal on intellectual and developmental disabilities, 115(1),
3–18. https://doi.org/10.1352/1944-7558-115.1.3

-p

Stinton, C., Tomlinson, K., & Estes, Z. (2012). Examining reports of mental health in

re

adults with Williams syndrome. Research in developmental disabilities, 33(1), 144–152.

lP

https://doi.org/10.1016/j.ridd.2011.09.002

Stephenson, D, D., Beaton, E, A., Weems, C, F., Angkustsiri, K., & Simon, T, J.

rn
a

(2015). Identifying patterns of anxiety and depression in children with chromosome 22q11.2
deletion syndrome: Comorbidity predicts behavioural difficulties and impaired functional

Jo
u

communications. Behav Brain Res, 276, 190-198. https://doi.org/10.1016/j.bbr.2014.05.056
Swartz, J, R., Waller, R., Bogdan, R., Knodt, A, R., Sabhlok, A., Hyde, L, W., &

Hariri, A, R. (2017). A common polymorphism in a Williams syndrome gene predicts
amygdala reactivity and extraversion in healthy adults. Biol Psychiatry, 81(3), 203-210.
https://doi.org/10.1016/j.biopsych.2015.12.007
Tough, H., Siegrist, J., & Fekete, C. (2017). Social relationships, mental health and
wellbeing in physical disabilitiy: a systematic review. BMC Public Health, 17(1), 414.
https://doi.org/10.1186/s12889-017-4308-6
Tricco, A. C., Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun, H., Levac, D., Moher,
D., Peters, M., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan, J.,

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

42

Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., Lewin, S., … Straus, S. E.
(2018). PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and
Explanation. Annals of internal medicine, 169(7), 467–473. https://doi.org/10.7326/M180850
Tufanaru, C., Munn, Z., Stephenson, M., & Aromataris, E. (2015). Fixed or random
effects meta-analysis? Common methodological issues in systematic reviews of effectiveness.

of

Int J Evid Based Healthc, 13(3), 196-207. https://doi.org/10.1097/XEB.0000000000000065

ro

Velleman, S, L., & Mervis, C, B. (2011). Children with 7q11.23 Duplication
Syndrome: Speech, Language, Cognitive, and Behavioral Characteristics and their

-p

Implications for Intervention. Perspect Lang Learn Educ, 18(3), 108-116.

re

https://doi.org/10.1044/lle18.3.108

lP

Venville, A., Sawyer, A-M., Long, M., Edwards, N., & Hair, S. (2015). Supporting
People with an Intellectual Disability and Mental Health Problems: A Scoping Review of

rn
a

What They Say About Service Provision. J Ment Health Res Intellect Disabil, 8(3-4), 186212. https://doi.org/10.1080/19315864.2015.1069912
Vicari, S., Pontillo, M., & Armando, M. (2013). Neurodevelopmental and psychiatric

Jo
u

issues in Down’s syndrome: assessment and intervention. Psychiatr Genet, 23(3), 95-107.
https://doi.org/10.1097/YPG.0b013e32835fe426
Viechtbauer, W., & Cheung, M. W. (2010). Outlier and influence diagnostics for meta-

analysis. Research synthesis methods, 1(2), 112–125. https://doi.org/10.1002/jrsm.11
Vignoli, A., La Briola, F., Peron, A., Turner, K., Vannicola, C., Saccani, M., Magnaghi,
E., Scornavacca, G. F., & Canevini, M. P. (2015). Autism spectrum disorder in tuberous
sclerosis complex: searching for risk markers. Orphanet journal of rare diseases, 10, 154.
https://doi.org/10.1186/s13023-015-0371-1

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

43

Wardenaar, K, J., Lim, C, C, W., Al-Hamzawi, A, O., Alonson, J., Andrade, L, H.,
Benjet, C., Bunting, B., de Girolamo, G., Demyttenaere, K., Florescu, S, E., Gureje, O.,
Hisateru, T., Hu, C., Huang, Y., Karam, E., Kiejna, A., Lepine, J, P., Navarro-Mateu, F.,
Oakley Browne, M.,…de Jonge, P. (2017). The cross-national epidemiology of specific
phobia in the World Mental Health Surveys. Psychol Med, 47(10), 1744-1760.
https://doi.org/10.1017/S0033291717000174

of

Way, E, L., & Rojahn, J. (2012). Psycho-social Characteristics of Children with

ro

Prenatal Alcohol Exposure, Compared to Children with Down Syndrome and Typical
Children. J Dev Phys Disabil, 24, 247-268. https://doi.org/10.1007/s10882-012-9269-1

-p

Whittle, E, L., Fisher, K, R., Reppermund, S., Lenroot, R., & Trollor, J. (2018).

re

Barriers and Enablers to Accessing Mental Health Services for People with Intellectual

lP

Disability: A Scoping Review. J Ment Health Res Intellect Disabil, 11(1), 69-102.
https://doi.org/10.1080/19315864.2017.1408724

rn
a

Weisman, O., Guri, Y., Gur, R. E., McDonald-McGinn, D. M., Calkins, M. E., Tang, S.
X., Emanuel, B., Zackai, E. H., Eliez, S., Schneider, M., Schaer, M., Kates, W. R., Antshel,
K. M., Fremont, W., Shashi, V., Hooper, S. R., Armando, M., Vicari, S., Pontillo, M.,

Jo
u

Kushan, L., … International Consortium on Brain and Behavior in 22q11.2 Deletion
Syndrome (2017). Subthreshold Psychosis in 22q11.2 Deletion Syndrome: Multisite
Naturalistic Study. Schizophrenia bulletin, 43(5), 1079–1089.
https://doi.org/10.1093/schbul/sbx005

PREVALENCE OF ANXIETY IN SYNDROMIC INTELLECTUAL DISABILITY

44

Footnotes
1

No studies had identified identical samples

2

Based on 83 studies across syndromes due to the exclusion of 2 studies that were identified

as highly discrepant and heterogeneous
3

Categories based on quality weighting score of poor (0.33-0.55), adequate (0.56-0.77) and

Number of participants based on 8 studies with 3 studies reporting both a behavioural and

ro

4

of

good (0.78-1.0)

psychiatric prevalence of anxiety. Therefore, the total number of participants is inflated due

Mean quality weighting and categories of quality weighting scores also based on 11

re

5
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to overlap of participants within the 3 studies reporting multiple anxiety prevalence rates

6

lP

reported rates

Prevalence of anxiety based on 11 reported rates. Behavioural prevalence of anxiety based
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on 4 reports of 2525 participants; psychiatric prevalence of anxiety based on 7 reports of
3969 participants. Behavioural prevalence was significantly higher than psychiatric

7
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prevalence (25% and 10% respectively; p=0.0289)
Number of participants based on 2 studies with 1 study reporting both a behavioural and

psychiatric prevalence of anxiety. Therefore, the total number of participants is inflated due
to overlap of participants in 1 study reporting multiple anxiety prevalence rates
8

Mean quality weighting and categories of quality weighting scores based on 3 reported

prevalence rates
9

Prevalence of anxiety based on 3 reported rates. Behavioural prevalence of anxiety based on

1 report of 53 participants; psychiatric prevalence of anxiety based on 2 reports of 125
participants. Behavioural prevalence was not significantly different than psychiatric
prevalence (72% and 71% respectively; p=0.9715)
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Any anxiety disorder and specific anxiety disorder prevalence rates based on reports from

Maïano et al., 2018
11

Any anxiety disorder prevalence rate based on Erskine et al., 2017

12

Any anxiety disorder prevalence rate based on James et al., 2018 (GBD 2017), based on all

ages
13

Any anxiety disorder prevalence rate based on Mazza et al., 2020. Specific anxiety disorder

of

prevalence rates based on reports from Reid, Smiley & Cooper (2011) except reported

14

ro

prevalence rates for OCD and specific phobia

Remaining specific anxiety disorders based on Sadler et al. 2018 except for Panic disorder
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with and without agoraphobia

Specific phobia prevalence rate from Wardenaar et al., 2017

16

Specific phobia prevalence rate from Hove & Havik, 2008

17

Social anxiety disorder prevalence rate from Stein et al., 2017

18

Generalised anxiety disorder prevalence rate from Ruscio et al., 2017

19

Separation anxiety disorder prevalence rate from Silove et al., 2015

20

The removal of the age-of-onset criterion (before 18 years of age) for separation anxiety
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15
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disorder in DSM-5, allows the diagnosis of separation anxiety experienced across the
lifespan. Perhaps due to this recent change, there were no identified studies that explored the
prevalence of separation anxiety disorder in adults with intellectual disability
21

OCD prevalence rate from Ruscio, Stein, Chiu & Kessler, 2010

22

OCD prevalence rate from Schützwohl et al., 2016

23

PTSD prevalence rate from Koenen et al., 2017

24

Agoraphobia and panic disorder prevalence rates for general population estimate for adults

from Roest et al., 2019
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25

Prevalence rate for panic disorder with and without agoraphobia based on Reed &

Wittchen, 1998
26

Reported prevalence rate from Sharkey & McNicholas, 2012

27

No identified study reporting prevalence of selective mutism in a general population

sample of adults as it is usually diagnosed during childhood (DSM-5; American Psychiatric
Association, 2013)
No identified study reporting prevalence of selective mutism in children with intellectual
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28

29

ro

disability

No identified study reporting prevalence of selective mutism in adults with intellectual
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disability as it is usually diagnosed during childhood (DSM-5; American Psychiatric
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Association, 2013)
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Figure Caption Sheet
Figure 1. PRISMA diagram detailing study selection. See Supplementary material for further
information.
Figure 2. Pooled prevalence estimates for anxiety across syndromes.
Figure 3. Forest plot for anxiety in Fragile X syndrome using a random-effects model.
Figure 4. Forest plot for anxiety in 22q11.2 deletion syndrome using a random-effects model.
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Figure 5. Forest plot for anxiety in Tuberous Sclerosis Complex using a random-effects
model (final analysis with removal of Smalley).
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Figure 6. Forest plot for anxiety in CHARGE syndrome using a random-effects model.
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Figure 1.

Additional records identified
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backward searching
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Records identified
through database
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Studies included in
qualitative synthesis
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Studies included in
quantitative synthesis
(meta-analysis)
(n=85)

Records excluded
(n=27,446)
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Records screened
(n=27,955)
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Records after duplicates
removed (n=27,955)

Full-text articles excluded
with reasons
(n=434)





No prevalence rate
reported (n=211)
Review (n=113)
Case study/report (n=66)
Recruitment bias (n=44)
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Exclusion criteria
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ro

Reviews

re

Stage two screening
Inclusion criteria
Studies reporting anxiety prevalence rates (e.g.,
any anxiety disorder, specific phobia, social
anxiety disorder, panic disorder with/without
agoraphobia, separation anxiety disorder,
generalised anxiety disorder, obsessivecompulsive disorder, post-traumatic stress
disorder, selective mutism)

of

Table 1. Inclusion and exclusion criteria for stage 1 and stage 2 screening of papers
Stage one screening
Inclusion criteria
Exclusion criteria
Studies including individuals with a given
Non-human studies
syndrome
Studies that mention psychopathology/mental
Conference abstracts/papers, book chapters,
health/socio-emotional factors in abstract
patents, letters, editorial material, notes, brief
reports
Studies published in English
Studies focusing on other genetic problems
related to syndrome e.g., being a carrier of the
syndrome/premutation in Fragile X syndrome
Studies published in peer reviewed journals
Studies focusing only on parental mental health
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lP

Case studies or series
Studies with specific recruitment/eligibility bias
(e.g., psychiatric clinic)
Studies with identified identical samples2

Table 2. Quality ratings for each syndrome and pooled prevalence estimates for anxiety
Patien
ts (n)

Mean
quality
weighti
ng

Individual scores
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u

Studie
s3

Fragile X
syndrome
Fragile X
syndrome
(boys and
men
only)
1

2

19

3882

7

1214

0·53
(0·12)
0·53
(0·11)

Obtain
ed
score
of 3
for
sample
0
0
0
0

Obtained Obtained
score of 3 score of
for
3 for
syndrome
anxiety
confirmat assessme
ion
nt
4 (21%)
0

Quality weighting
score4

Po
or

Adequ
ate

9 (47%)
2 (11%)
2 (29%)
0

Goo
d

8 (42%)
5 (71%)

Prevalence of
anxiety

Random
-effects
pooled
prevale
nce

Qualityeffects
pooled
prevale
nce

49% (39-60)
48% (38-59)
43% (23-62)
42% (22-62)

No studies had identified identical samples

Based on 83 studies across syndromes due to the exclusion of 2 studies that were identified as highly discrepant and
heterogeneous.
4
Categories based on quality weighting score of poor (0.33-0.55), adequate (0.56-0.77) and good (0.78-1.0).
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2272
11

2152

8
64945
6
2

2

1

676
140
1788

42

0·63
(0·13)
0·41
(0·17)
0·37
(0·12)6
0·40
(0·06)
0·17
(0·08)
0·44
(0·12)9

0
8 (24%)

10 (29%)

7 (21%) 18 (53%)
9 (26%)

38% (32-45)
40% (33-46)

0
1 (9%)
0
1 (13%)

0

8 (73%) 2 (18%)
1 (9%)
10 (91%) 1 (9%)
0

8% (4-13)
9% (4-14)
16% (9-22)7
14% (7-21)

6 (100%)
0
2 (100%)
0

74% (71-78)
73% (70-77)
32% (7-57)
37% (10-64)

0

0

0

0

0

0

1 (50%)

2 (67%)
0

0

0

1 (100%)
0

0
0

0

0·33

0

1 (33%)

72% (65-78)10
70% (63-77)

0

19% (7-31)
19% (7-31)

ro

0
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34
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22q11.2
deletion
syndrome
Down
syndrome
Tuberous
sclerosis
complex
Rett
syndrome
CHARG
E
syndrome
7q11.23
duplicati
on
syndrome
3q29
deletion
syndrome

53

Table 3. Prevalence rate estimates of anxiety for the general population and intellectual disability of
mixed aetiology populations
General
population
estimate for
adults

5

3.2%12
0.8%15
0.8%
1.5%
0.7%
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Anxiety
Specific phobia
Social anxiety disorder
Generalised anxiety disorder
Separation anxiety disorder
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re

General population
estimate for
children/adolescents

3.86%13
7.4%16
4%18
3.7%19
4.8%20

Intellectual
disability
estimate based
on children and
adolescents11
5.4%
11.5%
2.7%
2.2%
5%

Intellectual
disability
estimate based
on adults
5.5%14
13.3%17
0.3%
1.7%
N/A21
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Number of participants based on 8 studies with 3 studies reporting both a behavioural and psychiatric prevalence of anxiety.
Therefore, the total number of participants is inflated due to overlap of participants within the 3 studies reporting multiple
anxiety prevalence rates.
6
Mean quality weighting and categories of quality weighting scores also based on 11 reported rates.
7
Prevalence of anxiety based on 11 reported rates. Behavioural prevalence of anxiety based on 4 reports of 2525 participants;
psychiatric prevalence of anxiety based on 7 reports of 3969 participants. Behavioural prevalence was significantly higher than
psychiatric prevalence (25% and 10% respectively; p=0.0289).
8
Number of participants based on 2 studies with 1 study reporting both a behavioural and psychiatric prevalence of anxiety.
Therefore, the total number of participants is inflated due to overlap of participants in 1 study reporting multiple anxiety
prevalence rates.
9
Mean quality weighting and categories of quality weighting scores based on 3 reported prevalence rates.
10
Prevalence of anxiety based on 3 reported rates. Behavioural prevalence of anxiety based on 1 report of 53 participants;
psychiatric prevalence of anxiety based on 2 reports of 125 participants. Behavioural prevalence was not significantly different
than psychiatric prevalence (72% and 71% respectively; p=0.9715).
11

Any anxiety disorder and specific anxiety disorder prevalence rates based on reports from Maïano et al., 2018
Any anxiety disorder prevalence rate based on Erskine et al., 2017
13
Any anxiety disorder prevalence rate based on James et al., 2018 (GBD 2017), based on all ages
14
Any anxiety disorder prevalence rate based on Mazza et al., 2020. Specific anxiety disorder prevalence rates based on reports from Reid, Smiley &
Cooper (2011) except reported prevalence rates for OCD and specific phobia
15
Remaining specific anxiety disorders based on Sadler et al., 2018 except for Panic disorder with and without agoraphobia
16
Specific phobia prevalence rate from Wardenaar et al., 2017
17
Specific phobia prevalence rate from Hove & Havik, 2008
18
Social anxiety disorder prevalence rate from Stein et al., 2017
19
Generalised anxiety disorder prevalence rate from Ruscio et al., 2017
20
Separation anxiety disorder prevalence rate from Silove et al., 2015
12
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Obsessive-compulsive disorder
Post-traumatic stress disorder
Agoraphobia
Panic disorder
Panic disorder with agoraphobia
Panic disorder without agoraphobia
Selective mutism

0.4%
0.6%
0.5%
1.1%
0.8%26
0.8%
0.18%27

2.3%22
3.9%24
1.5%25
1.7%
0.3%
1.2%
N/A28

2.4%
1.1%
0.6%
0.3%
0.4%
0.2%
N/A29

21

54
4%23
0.3%
0.7%
0.2%
0.2%
0%
N/A30
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The removal of the age-of-onset criterion (before 18 years of age) for separation anxiety disorder in DSM-5, allows the diagnosis of separation anxiety
experienced across the lifespan. Perhaps due to this recent change, there were no identified studies that explored the prevalence of separation anxiety
disorder in adults with intellectual disability
22
OCD prevalence rate from Ruscio, Stein, Chiu & Kessler, 2010
23
OCD prevalence rate from Schützwohl et al., 2016
24
PTSD prevalence rate from Koenen et al., 2017
25
Agoraphobia and panic disorder prevalence rates for general population estimate for adults from Roest et al., 2019
26
Prevalence rate for panic disorder with and without agoraphobia based on Reed & Wittchen, 1998
27
Reported prevalence rate from Sharkey & McNicholas, 2012
28
No identified study reporting prevalence of selective mutism in a general population sample of adults as it is usually diagnosed during childhood
(DSM-5; American Psychiatric Association, 2013).
29
No identified study reporting prevalence of selective mutism in children with intellectual disability
30
No identified study reporting prevalence of selective mutism in adults with intellectual disability as it is usually diagnosed during childhood (DSM-5;
American Psychiatric Association, 2013).
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Highlights


Individuals with syndromic intellectual disability are at heightened risk of anxiety compared
to intellectual disability of mixed aetiology and general population groups



There is variability in prevalence estimates of anxiety between syndromic groups,
highlighting those at higher risk than others, which is key for early identification and
intervention

of

Specific anxiety profiles are evident across syndromic groups, highlighting divergent profiles
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that inform causal pathways of anxiety and intervention

Jo
u



